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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently suppress the 



noise by electrically connecting a power decoupling 
capacitor between first and second power conductors to 
hold charges for a local transistor to use as necessary. 
SOLUTION: A conductive segment 130 is electrically 
connected to a power source bus VDD through vias, this 
bus has a reverse polarity to that of a power source bus 
VSS and the segment 1 30 is separated from this bus 
VSS. The conductive segment has a part overlapped 
with the bus VSS which forms a power decoupling 
capacitor with an overlapped part with the bus VSS. This 
capacitor holds charges which a local transistor in an 
I/O region 12 can use as necessary and hence is very 
near to a device needing the charges during switching 
and very efficient, through its total capacitance is small. 
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■/>fS^II!lf^5/yyy^' =jyfyf (C2 N C 
4) & N HB*fc;W s/^^^*tT51S»^ h7 





1 • 

ME!* 2 LlWEfB 1 RO'fg 2 

2 ] flt#« i E«t<0*fllisiift*'<f fc*jv*-c\ 

m 3 oO/u-v^ ^^S*3Ek«i^.-C*3!5 > 
jgU B5IES2(0/t~7 t >f V^JHi&JR2/U— 

Ji*^ftu ifjEfg 3 oo/i— zsysn&Ki /w— ^ 
mrE«f*ir *V > h fi, ffrE&H 1 &t>*&JSl 2 /i— ^ -r 

3 ] m** 2 e« ^sheik*^ k^t, 

iftE&M 3 /u— -r ^ ^^«75^flftE&« 2 /u-^ ^ 

JifcSlft-r r*Kfc«x.r*3 5 , 

i»E*<*1r*V Mi, WE&«2/u-v i -f 

Ac fw m *w tc e ^ l x ^ 5 c t & £ -r * *«ib] 

tiTE^T^lgc^^Hi-^AtB^ (I/O) fiS«T**>o 

■sax^s i /om*&t, 

mtzm 2 (7) /u- ^ ^ > » o « l ttEas© * 

ii2i l &tffg 2 wtiS*(i> ilEi/0®«ortS 
(C*3^THtTEm 1 (D/u-t ^ v^J§K»oTS£ft U flr 
ESfrir^ > Mi, TOE I /O««<0rt»^*3^TTO 
E3? 2W/u-r^y^l[:^ot.igt5C^Mi: 

5 ] a*3S i E«^*angBy-f k^-c, 

tMhE3T««*SH-rSAW* (I/O) m®,k, 
WE=ir««©rt«jci3^-ciWEJB i R^a^/u-f 

-f ^* r »*cfioT«ft LWE1i»<0*»**^**a« 
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ffiEi 1 2 jHrE#»ir^y ^ h <h 

fi, mE3T««ort»^*5tNTJ6ft-r*Ci:SrW»fc 

6 ] IS*3S 1 Ett^ftaifil&y-f fdfcS^T, 

9, 

iESl&0'i2(Dlg#^ 1KTEJB1, 12, S3 
&t>*S§4 (OfV—T << l/?m<0 1 olcj&oTSEft LT*5 

mrE*ff£i?^;* V Mi, iEIl, 12, 

7 ] Ht*JX l ^(DMnmrny-i \z»\t*Xs 
«rEJBl^«JKWfrtt«SI^^^6*9, «f!B»l^« 

8 ] 1 E«cO*«[ilKy-f Idfcl^T, 

LTi^* JS 1 &t/JB 2 own*** , 
C^^W <0rtttJc?B*SixT*5 9 s «TE!B l SO 5 * 2 o 

30 [»*Siol W*qi9E*«>**lHiaS^lii*3^ 
O) T*3!K WE1Sa^^«»:ir/u^ 

SrrEm^x^^^y • =t yfvttit tUE^r® 

1] »3ft«9E*^*SHISS^-f f-*3iN 
^Ttg^ci:C(D^r®«c^^H-r6At±i^ (1/ 
O) ««t*!E»wfl|^-c*59, »ElWtO**#t/ui 
ttE«88^^7 y^l' >^ . ^yfyfitt, ME I /o 

[»*3S1 2] Sl^^ffci?/^ 

iC^^ttX^^m 1 Ml2^1SIft^ 

»E*1 ©«W»*i:a*LT*50, MES2(Dili 

5d? [snoM^KR] 
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[0 0 0 1 ] 

hu jEict^L< *4, isf^ ^^y vy ■ = v-^vi^ 

[0 0 0 2] 

¥Wtt*Vf4* '/JayMt, ^<D£ 

t*«ttfi"18Ko l Xtt«ft©t ^ y hi: iot, m 

[0 0 0 3] «»*»^ ^±<75fiB'J<0^<-<^*C 
[0 0 0 4 ] y-r ±<D^tix^ix<D b^is&xfn* <D 

[0 0 0 5] 

U c£>j; 5fty >rx»w^jfeii % 3yfy«Sf^ 
[0 0 0 6 ] 

[M4»ftt5fc»^a] *»EK**#8II§]K*' 
(power supply conductors) £ ^"b tr 0 HSI^ift^, 
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nt^yh^, yv <d i xi*m$k<n'i'- : r*< >?miz. 
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f^lffit^/uKy-f^ (predriver) -C£>5 0 -f > 
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«aK'<*VDDXtfVS SI4, ^^m^2 4 

2(4, ^OTI2 6{:^$n, iff^^ri«i4(D 

214, -ttb-ett^, iI/^VDDRD ? VDD2l:|5lt 

[0 0 0 9 ] nyf'yf cifi, -fy^-MO^ffi^ 

0^tB*dSttHB*K3Ei-5i:, ^'W2 0tt, m«c 
^^yfyfCKc-^x^K X*4, astSra^-rvi^ 
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>*f4Jfc«W(c#&^WT-&5as. ^rC0^S(4, 2 

4*s*w»:*a[aiS(o^»ic*>*fe«)ic, ^^^-^2 

0^6^S&BI^*#^^^ibT*$>6o cn*4, ^y/<-^ 

[0 0 10] *3SMt:J:S ti^y^D vy • =r 
5<? yfyfC2^ v 2 o<0ifi«K*5^-c, ®^ 
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^vddwvs s<nK<Dy<{m % &izmijt£inz>o =* 

/Og«l 2{:jo^TMLtiI^UVDDXfiVS 

to:tl:J:oT, WSix^c = v^r>-tr c 2 fi x ^ 
u— h 3 4RO?3 6 *$tf 0 *>**JtWT?tt, /^h 
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/^vdd 2 i: v s S 2 i(OPfll;MSti$o 

[0013] H2I2 % HI coEK^-^cocf C # 

I/0««1 2 <t, ^r^igcl 4 <b, «ifl»#5 2 t, 
y<< :/ffl«5 4 t Sr^in l/Oi«i2(t 

7>f^«lt5 4l:fior, 3TtB«l 4(75jgH{^®Si- 
[0 0 14] EI 3(1, B2(Oi»3-3lCfe v ofcl»ffi-C<0 

y>r 5 oowrffiia^aiis-cfc^o ^sod, = v 

17 6, 78, 80, 82, 8 4 b. ~BMtv'y=>'JB 
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o t #y v-y n vis 7 4 £<oBtitf>««7 2 (cjg^sn 

5 0 ^-fr/^1 7 6, 78. 80, 82, 84(1, 

r&Jin , r^j^2j % r^j^3j , r&«4j , 

X*(D»m^^-^ 4 ^^*lp]*r*UT^*o & 
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[0016] 0 4«, I /Om^L 1 2 C0F^)aS(7) I XOir 
/HOOWffiitfc*), II^UVDD, VSS, V 
40 DD2, VSS 20/l/-f^y^^ig$ntV^ 0 I 
/Ot/H0 0ft ^i23@iS5 2 (dK^LTfi©^:^$ 
tt, SSi® 102a, 102b £.0*1 0 2c Ciottg 
*n^"fe^»l?-S:*ri"*o »^VDD V VSS, V 

dd2, vss 2<i, mnmtys 2 IZ 1/ 

Ot/H OO^IoXift^o 7^M3I1 ^^Xb 

(1, fig^^J^/U-v"^ ^^S(C*5^T/U — T 1 ^ 
tL5o ^VDDMVSSH mJJ^I/0^^12 
5^ (OrtfflO^aift:^^^ /^VDD2WV 
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[ 0 0 1 7 ] m 5 f4, I /O^isfe 1 2 ^?ffiitfe 19 , 

f&Z&m.^-T j is if • ^^-y^lsscif txi^ 

1^S:!2]fi?LT^<5 0 IS^^VDD, VSS, VDD 
2, VSS2ij: x ^J13(7)/i — f^y^I^I^S^^ H 

120, 122, 124, 126, 1 2 8 fi x 2 £> 

S«-»7-f+-C*>* 0 #m-(4ir^> yhl3 O&tfl 3 

2 (4, y ^ -^Jl^^tD^n^^ir^^fgfflco^j^^ J: 
oti/$$n x Itti7>ft "fe^^y hi 2 0, 12 
2, 1 2 4, 1 2 6, 1 2 8 <Dm<n&& 2 <DiV—"r^ y 

t^>H3 0R(/13 2^©ft«fi, *fc, ^#f$ 

[0018] *m<4-fe ^>M30 O — fgJSc 1 

3 4te*3^T, »^VSSi:M6, #«ttir^;* 
>hl3 0lt, ^HT^^lt, fll8B'<* VDDCl^ 

iS?<Offitt*WL-C^€>*^, tit, #m^iry^Vh 

1 3 oiiisnaotii^^vs s^e^Biur^ 
Z>cnx. »^vs s £B#£*ffit£lry> yhn 

>1H4, I /Oh^I 2^^o-^^^ h7V^^ ^ 

[0019] fp)«{C x ^mtiir^V yhl32(i N 
13 8C*JK, «»/^VDD2tlft5 fl Sm^ir 
y^>hl32(4, /MTUOSrjUttS^^VS 

]) >y • =1 >v*>-y-f)^ mmwi^y/ > v 1 3 2 

^VDD 2 £<aMa>ffl«l 3 8*C«?«S*b6 0 C<7?=3 

>f >1H4, il^^vDD 2^o'vs s 2(;j:otfJ 

©£4x6=1 Tglign 4 1*1 SB £> h7 

>^*> jEK^fcttss^* ^y • * 

* > * oo/c y ^ —®2>Rt>' • -&/kc*si> 
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[0020] l/^ty - f«<i^®If^ y^yyy 

>T ^$jft,T^5««BRtf*''7>' K • ^ h 7 
vdd 2&OTS s 2 {ctgWiZtiXb^zmMRTfyy > 
3S^$n^ 0 iw^yf yf 

y S --&Jffif4, VDD 2&£>*VS S 2 (7)©SiS.t>*y y > 
K • * h7 ^7^i:l^$ttf^-f>( >^JB«cffi«» 

[0 0 2 1 1 EH 6 #4, *J8MJCJ:5^-^ • *W S<£>«fiC 
y7V ^^«*tt«ig*«-i-^ = r««i 4 

^O^FMIDT'fc^o ^T^if$cl4f4, #'J;ttf, &Jl2c7)/U 

-7^ y^ic^otift^iMi>77yK • * h 

7 5/^l5 0Wl5 2^tf o yS-&««igl5 4 

^ (4, 1 <d/u—tj y^Iic»ot.Igt, ^S*i 5 

6, 158, 1 6 0 Ki*3^-tje*LT, y$-&m&n 
h7^i 5 0 fc»*6ti*«r**{b'r«. 

&JR»it 1 5 4 16 2 Sr^LT, ^ 7 y K • 

iS^f B Kcty • y^r ^(D-r^ ^/^y ^y • =3 

[0022] fwj^(c ur , y ^ -^J^tf 1 7 0 1 
7 2(4, ftii^-f^y^ic^tifiu CKtt 

^ 1 7 4(C*3V>Tlf IT, y ^ -ft*«5t 1 7 0Rt>' 1 
7 2 ^117, by yzfl 5 2 t <D&teQ ^tMt5 0 
1 7 ORtfl 7 2(4, /^717 6 

i 7 8^^lt, mm* Vyy?\ 50 

Us *fi6ffl^^5-^JR«5Sl 7 OStfl 7 2 dr 

K-^h777 p i52 ^ift^^Flicty ■ y>r 
mar* y?}) >y • ^yfyf^i«t6 a 
[0 0 2 3] *»Wtwi«^->' • ^S^lif^ y ^ 

yy^- ^>-T ? v^f4, m$k<n hy^isx? (omtiffttz 

5g0>*ir'*v'* ^**4, VDDWVSS»^C^ 
UT(4 I /Oir/P lo^fc!) 6 07xAh - 7r7s/K 
(f f) , vDD2^r/vss 2ii^^i:^it(ii 
/Oir/u i o^fc 5 307*Ah-7r9yK ( f F) 
mST-$>5 0 3Tffl«T-f4, it*DW*^* s/^y >y • 
nV-^Vi^^i 0mmy^(O^*(r*Dx.bn^i#^{C 
^ (4, ^(*^^r-y VXI4, 12pFOt-y-T'fc 



6o L**U Z.ixb<DWL&te, I^^JSfflWC^L-Cl 

[0024] ^±x~*^m%ftmmmm\cm\.xikm l 

[El 1 ] *Mia§iS7^ y^y >^ • 3 yfyf 
£ *rr z> *m fcrnffi® s sg h -e & 5 . 
[0 2] Hifc*LfcEfc*»rt-*-*cfcas-e#s¥* 
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[ni4] y-c^ i /omt&<nft%uztert % i /ot/Ko 
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[06] y^<a3TfB«<Offi#BT?fc 9 > #38Wf-J:$ 
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